Soil flooding adversely affects the growth and development of many crop plants, although a wide range of flooding tolerance occurs among species. Flooding affects many physiological and biochemical processes including gas exchange (4, 6, 17, 19) . Generally, stomatal conductance (1, 6, 7, 11, 12) , and transpiration (5, 16, 18, 19) decrease within 1 to 3 d of flooding depending on species and environment. Reduction in stomatal conductance results from root damage (5) or possibly due to effects on hormone translocation (5, 11) .
A reduction in stomatal conductance during flooding limits water loss and prevents desiccation but also decreases carbon assimilation and retards growth. Carbon assimilation of apple trees decreased to 25% of control values after 7 d of flooding (4) . Similarly, Phung and Knipling (18) found carbon assimilation ofcitrus trees decreased by 40% within 3 d of flooding but started to decline within 24 h and Regehr et al. (19) measured a 60% decline in photosynthesis for Populus deltoides seedlings after 7 d of flooding.
In most studies the decline in carbon assimilation closely parallels that of transpiration suggesting stomatal control of photosynthesis during flooding (18, 19) . However, Childers and White (4) and Guy and Wample (10) found no effect of flooding on stomatal conductance although carbon assimilation decreased. This suggests that regulation of photosynthesis may be due to stomatal or residual conductance or both depending on plant species. ' Michigan Agricultural Experiment Station Article No. 11676.
The relationship between flooding stress and quantum yield has not been studied. Bjorkman and Powles (3) observed decreases in quantum yield in water stressed versus control plants. However, it is not known whether this factor is affected by flooding.
Rabbiteye blueberries are native to riverbanks ofNorth Florida and Georgia (13) and survive protracted periods of flooding (7) . Greenhouse studies indicate that stomatal conductance of ,umol m-2 s-' in six steps. Leaves were allowed to equilibrate at each light level for 15 min prior to gas exchange readings. Quantum yield was calculated as the linear portion of the light response curve (9) . Apparent quantum yield was calculated for 2 flooded and 2 unflooded shoots from 900 to 1100 h each d of the study.
FLOODING EFFECTS ON BLUEBERRY GAS EXCHANGE

RESULTS AND DISCUSSION
Gas Exchange. Carbon assimilation of flooded plants decreased significantly compared with that of unflooded plants after 1 d of flooding, remained fairly constant at 6 umol m 2 s-' after 2 and 3 d, but decreased to one-third of control values after 4 d (Fig. 1) . Carbon assimilation remained constant throughout the d for unflooded plants but tended to decrease by 1600 h daily for flooded plants. Values for carbon assimilation are similar to those reported for Vaccinium ashei by Teramura et al. (22) but are lower than those reported for V. corymbosum (14) . Carbon assimilation is considerably less than that of peach (8) Stomatal and residual conductances to CO2 were significantly lower for flooded than unflooded plants after 1 (Fig. 4) . Values for rabbiteye blueberry are much lower than those reported for citrus (21) and peach (8) but are comparable to a previous report for rabbiteye blueberry (22) . Flooding not only affected quantum yield but also decreased carbon assimilation over the entire light response curve. Light saturation occurred at about 600 'gmol m-2 s-' which is comparable to that reported previously for rabbiteye blueberry (22) .
Stomatal opening generally occurred in 75 to 90 min for flooded and unflooded plants (Fig. 5) (6) . Our data indicate that gas exchange of rabbiteye blueberry plants is more sensitive to flooding than previously reported (6). Moreover, this is the first report that we know of suggesting that flooding has a direct and significant effect on quantum yield. Our data also support those of Guy and Wample (10) indicating that flooding has a significant, direct effect on residual conductance.
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